UPON request, the Portland Cement Associa- 
tion prepared this edition for free distribution 
through the list of newspapers represented by 
Frederic J. Haskin. 

This newspaper information bureau has a great 
many other educational booklets for free dis- 
tribution. 

Also, any person can have questions answered 
by the bureau without charge. This offer applies 
strictly to information. 

The bureau cannot give advice'on legal, medical 
and financial matters. It does not attempt to 
settle domestic troubles nor to undertake ex- 
haustive research on any subject. 

There is no charge for mailing booklets or 
answering questions, because the bureau is main- 
tained by a large group of newspapers for the 
free use of the public. 

Write your questions plainly and briefly. Give 
full name and address and enclose two cents in 
stamps for return postage. All replies are sent 
direct to the inquirers. 

Address 

Frederic J. Haskin, Director, 
Washington, D. C. 



Concrete Around the Home 



This is an age of concrete. For farm and home, school and hospital, 
factory and hotel, public and private works, concrete is being used to an 
increasing extent. In foundations, walls, floors, pavements, posts, tanks, as 
well as for countless special uses, concrete construction is recognized as the 
best. 

Wherever structural strength is required in combination with perma- 
nence, wearing qualities, watertightness and fire safety, there concrete 
serves as no other material can. And in addition, concrete is low in first 
cost, sanitary in a high degree, an effective barrier against rats and vermin, 
attractive in appearance and the most economical of all materials to main- 
tain. _ These qualities, coupled with the wide distribution of the materials 
entering into its composition and the ease with which it may be prepared, 
account for the universal popularity of concrete for all kinds of construction. 




This combination concrete walk and retaining wall solves satisfactorily the problem of providing 
an attractive entrance to the terraced home ground. 

The following list is suggestive of the many improvements around the 
home for which concrete is particularly suited: 



Basement floors 

Benches 

Cisterns 

Clothesline posts 
Cold frames 
Driveways 
Fence posts 



Flower boxes 

Foundations 

Garages 

Gate posts 

Hotbeds 

Laundry tubs 

Porches 



Porch piers 
Septic tanks 
Steps 

Tree surgery 
Walks 

Well curbs and covers 
Weights 
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The cost of the materials needed for making good concrete is usually less 
than for any other permanent building material. Sand and pebbles, which 
constitute the bulk of the materials required, can usually be obtained local- 
ly; and the cement is carried in stock by local dealers. 

Anyone who is careful to observe the simple rules for doing concrete 
work, such as that outlined in this booklet, can make and place concrete 
satisfactorily, even though he may have had no previous experience. 

What Concrete Is 

Concrete is made by mixing portland cement, sand, pebbles or broken 
stone and water in certain definite proportions according to the kind of work 
for which the concrete is to be used, and 
then permitting the mixture to harden under 
proper conditions in forms or molds. As 
soon as concrete has been mixed, if left 
undisturbed, it begins to harden and soon 
becomes like stone. 
The hardening process, 
which is a chemical 
change that takes place 
in the cement when 
mixed with water, con- 
tinues for a long time 
after the concrete^ has 
acquired sufficient 
strength for the purpose 
intended. This con- 
tinual increase of 
strength is the quality 
by which concrete differs from all other materials. Concrete grows ever 
stronger, never weaker by age. 

Theory of Mixing Concrete 

Pebbles, sand and cement must be mixed together in correct proportions 
in order to make a dense, strong concrete. 

For this reason, in mixing concrete, stone and sand are used in such pro- 
portions that the amount of spaces or voids between them is as small as 
possible, and all the surfaces of the sand and pebbles are coated with a film 
of cement. The smaller the voids are, the stronger and more dense will be 
the concrete. A dense concrete is also watertight; if the voids are not all 
completely filled, the concrete will be porous and will not be impervious to 
water. 

It is very important that no dirt or finely powdered sand be used, as the 
use of such material interferes with the action of the cement in hardening. 
The strength of the concrete depends upon the adhesion of the cement mix- 
ture to the clean surfaces of sound, hard particles of sand or stone. 
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Cement 



PE&5LESos5T0NE5 CONCRETE 



Sand 

Cement, sand and pebbles in the proper proportions when 
mixed with water harden into the solid mass that is concrete 
Note that 1 cu. ft. of cement, 2 cu. ft. of sand and 4 cu. ft. of 
pebbles make 4.5 cu. ft. of concrete, not 7 cu. ft. 



Portland Cement 

Portland cement is a uniform, reliable product. Any of the" standard 
brands produced by members of the Portland Cement Association are tested 



CONCRETE AROUND THE HOME 



5 



- * 

-r ' * ' 7 W ■ 
/ 




P 


• ■ , * * 













Concrete garden fixtures add beauty to home grounds. Here is a 
croquet court, drinking fountain, garden pool and bird house, all 
built of concrete. 



and guaranteed and 
will produce good con- 
crete when properly 
combined in correct 
proportion with the 
other materials nec- 
essary for a concrete 
mixture. 

Portland cement 
is packed and shipped 
in standard cloth 
sacks or in paper 
bags holding 94 
pounds net weight. 
For convenience in 
determining the nec- 
essary quantity of the 
several materials entering into a concrete mixture, a sack of portland 
cement may be considered as one cubic foot. 

Practically all building material dealers handle portland cement. Cloth 
sacks are charged to the cement purchaser. When empty they should be 
returned to the cement dealer, who will buy them back if they are fit for 
further use as cement containers. Cement sacks which have been wet, 
torn or otherwise rendered unfit for use are not redeemable. 

Paper bags are not returnable. 

Cement should always be kept in a dry place until used. 
Aggregates 

Sand and pebbles or broken stone are usually spoken of as "aggregate." 
Sand is called "fine aggregate" and pebbles or crushed stone "coarse aggre- 
gate." Sand or other fine aggregate, such as rock screenings, includes all 
particles from very fine (exclusive of dust) up to those which will 

just pass through a 

* screen having meshes 

yi inch square. 
Coarse aggregate in- 
cludes all pebbles or 
broken stone ranging 
from }/i inch up to 1 Yi 
or 2 inches. The maxi- 
mum size of coarse 
aggregate to be used 
is governed by the 
nature of the work. 
In thin slabs or walls 
the largest pieces of 
aggregate should 
never exceed one-third 
the thickness of the 
section of concrete 

Concrete fence posts lend an air of prosperity to farm or . . , 2 

home grounds. being placed. 
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Sand should be clean and hard, free from fine dust, loam, clay and 
vegetable matter. These "foreign" materials are objectionable because 
they prevent adhesion between the cement and sound, hard particlesof 
sand aggregate, thereby reducing the strength of the concrete and in- 
creasing its porosity. Concrete made with dirty sand and pebbles hardens 
very slowly at best and may never harden enough to permit the concrete 
to be used for its intended purpose. 

Sand 

Sand should be well graded, that is, the particles should not all be fine 
nor all coarse, but should vary from fine up to those particles that will just 
pass a screen having meshes 34 inch square. If the sand is thus well graded 
the finer particles help to occupy the spaces (voids) between the larger par- 
ticles, thus resulting in a denser concrete and permitting the most economi- 
cal use of cement in filling the remainder of the voids or air spaces and 
binding the sand particles together. 

Coarse Aggregate 

Pebbles or crushed stone to be used in a concrete mixer should be tough, 
fairly hard and free from any of the impurities that would be objectionable 

in sand. Stone con- 
taining a considerable 
quantity of soft, flat 
or elongated particles 
should not be used. 

Bank-Run Gravel 

The natural mix- 
ture of sand and peb- 
bles as taken from a 
gravel bank is usually 
referred to as bank- 
run material. This is 
not suitable for con- 
crete unless first 
screened so that the 
sand may be separated 
from the pebbles and 

Purity of the farm water supply is safeguarded when concrete is used (- ne tWO materials 
for well platform and manhole cover. . , • 

reproportioned in cor- 
rect ratio. Most gravel banks contain either more sand or more pebbles 
than desirable for a concrete mixture. Usually there is too much sand. 

Water 

Water used to mix concrete should be clean, free from oil, alkali and 
acid. In general, water that is fit to drink is good for concrete. 

Proportioning Concrete Mixtures 

In order to obtain a strong, dense, durable concrete, the materials enter- 
ing into it must be definitely proportioned. For a given purpose, a certain 
quantity of portland cement with a certain quantity of sand, pebbles or 
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crushed rock and water will make the best concrete. The several materials 
entering into concrete must be so proportioned that the cement will fill the 
voids or air spaces in the sand and 
when combined with the correct 
quantity of water will coat every 
particle of sand, thus making a 
volume of cement sand mortar 
slightly in excess of the volume 
required to fill the air spaces or 
voids in the volume of broken 
stone or pebbles to be used. Some 
concrete work requires denser con- 
crete than other kinds, so ir is good HHhH ■Htt v. 
practice to vary the mixture accord- jf 
ing to the job. 

A 1:2:3 mixture means 1 sack 
(1 cubic foot) of cement, 2 cubic feet 
of sand and 3 cubic feet of pebbles 
or crushed stone. The first figure 

stands for the cement, the second IMm ■ 18 

for the sand and the third for the 
pebbles or broken stone. A 1:2 
mixture means 1 sack (1 cubic 
foot) of portland cement and 2 ■^■■H^KlBraliBlMlEl^HBfe^ . 

Cubic feet of Sand. A 1:2 mixture A Permanent mail box post can be made in 
... hi • • much the same manner as a fence post. 

would be called a mortar, since it 

contains no pebbles or broken stone (coarse aggregate). 

The following table shows the usual proportions recommended for 
several classes of construction: 

Table of Recommended Mixtures and Maximum Aggregate Sizes 

1 :1 : 13^— Mixture for: Max. Size Agg. 

Wearing course of two-course pavements M in. 

1:2:3 —Mixture for: 

One-course walks, porch and basement floors, pave- 
ments and steps 1H in. 

Basement walls exposed to moisture \ x /i in. 

Fence posts, clothesline posts, gate posts, benches. . . % in. 

Sills and lintels without mortar surface in. 

Wells and cisterns, watering troughs and septic tanks 1 in. 
1:2:4 — Mixture for: 

Foundations for farm machinery 2 in. 

Concrete work in general 1J^ in. 

1:2^:4 — Mixture for: 

Coal bins, grain bins, silo walls and similar structures 1J/2 in. 

Building walls above ground 13^ in. 

Walls of pits or basements in- 
Base of two-course floor or pavement 2 in. 

1:2 —Mixture for: 

Wearing course of two-course walks, floors and pave- 
ments M in. 

Flower boxes M in. 



Concrete Around the Front Door 
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Don't Guess at Quantities 

All materials should be accura tely measured. This can be done easily by 
using a measuring box made to hold exactly 1 cubic foot, 2 cubic feet or any 
other volume desired. Such a box is in reality a bottomless frame. To 
measure the materials the box is placed on the mixing platform and filled. 
When the required amount of material has been placed in it, the box is 
lifted off and the material remains on the platform. Cement need not be 
measured because one sack can be considered as 1 cubic foot in volume. 
A pail might also be used in proportioning concrete. For example, a 1:2:3 
batch of concrete would be measured by taking 1 pail of portland cement, 
2 pails of sand and 3 pails of pebbles or stone. 

Mixing the Materials 

Concrete may be 
mixed either by hand 
or by machine. Ma- 
chine mixing is to be 
preferred as in this 
way thorough mixing 
is easier to obtain and 
all batches will be 
uniform. However, 
first-class concrete can 
be mixed by hand. 
Whichever way mixing 
is done, it should con- 
tinue until every 
pebble or stone[is com- 
pletely coated with a 
thoroughly mixed 
mortar of sand and 

Cement. A neat concrete entrance drive extends a welcome that is difficult 

to resist. 

Mixing Platform 

For hand mixing, a watertight platform at least 7 feet wide and 12 feet 
long should be provided. A platform of this size is large enough to permit 
two men using shovels to work upon it at one time. Such a platform should 
preferably be made of boards at least inches thick, tongued and grooved 
so that joints will be tight and the platform rigid. These planks may be 
nailed to three or more 2 by 4's set on edge. Two sides and one end of the 
platform should have a strip nailed along the edge and projecting 2 inches 
above the mixing surface of the platform to prevent materials from being 
washed or shoveled off while mixing. 

Hand Mixing 

The usual procedure in mixing concrete by hand is as follows: 
The measured quantity of sand is spread out evenly on the platform. On 
this the required amount of cement is dumped and evenly distributed. The 
cement and sand are then turned over thoroughly with square pointed 
shovels enough times to produce a mass of uniform color, free from streaks 
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of brown and gray. Such streaks indicate that the sand and cement have 
not been thoroughly mixed. The required quantity of pebbles or broken 
stone is then measured and spread in a layer on top of the cement-sand mix- 
ture and all of the materials again mixed by turning with shovels until the 
pebbles have been uniformly distributed throughout the mixed cement and 
sand. At least three turnings are necessary. A depression or hollow is then 
formed in the center of the pile and water added slowly while the materials 
are turned with square pointed shovels, this turning being continued until 
the cement, sand and pebbles have been thoroughly and uniformly com- 
bined and the desired 
consistency or wet- 
ness obtained through- 
out the mixture. 

It is very impor- 
tant that no more 
water be used than 
necessary, as too 
much will reduce the 
strength of the con- 
crete. Too little water 
will also reduce its 
strength and make it 
porous. For general 
use, concrete, after 
thorough mixing, 
should be wet enough 
to form a mass of 
pasty or jelly-like con- 
sistency, but never so 
wet as to flow easily or 
be soupy. 

Placing Concrete 

Concrete should be 
placed in the forms as 
soon as possible after 
mixing and in no case 
more than 30 minutes 
after mixing. It should 
be deposited in layers 
of uniform depth, 
usually not exceeding 6 inches. When placed in the forms it should be tamped 
and spaded so as to cause it to settle thoroughly everywhere in the forms 
and produce a dense mass. By "spading" is meant the working of a spade 
or chisel-edge board in the concrete and between it and the side of the 
forms, moving the spading tool to and fro and up and down. This work- 
ing of the concrete next to the forms forces the large pebbles or stone 
particles away from the form face into the mass of the concrete and insures 
an even, dense surface when forms are removed. 




Simple tools for making and placing concrete: Water barrel and 
bucket; steel pan wheel barrow; bottomless box for measuring 
aggregates; sand screen for proper grading of aggregates; square 
pointed shovel for turning and mixing concrete, and wooden float 
for finishing. 
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Finishing Concrete 

The surface of a floor or walk should be finished by using a wood float. 
A metal trowel should be used sparingly, if at all, because its use brings a 
film of cement to the surface, which lacks the wearing quality of the cement 
and sand combined and may cause the surface to develop "hair cracks" after 
the concrete hardens. A trowelled surface is smoother, but does not wear 
so well as a floated surface and is likely to be slippery. 



Protecting Newly Placed Concrete 



Spade, 



/'x4'T/i. 



/-Spacer 
removable. 



W/re tie 



If concrete is left exposed to sun 
and wind before it has properly hard- 
ened, much of the water necessary to 
hardening will evaporate and the con- 
crete will simply dry out. Moisture 
is necessary to the proper hardening 
of concrete because, as already men- 
tioned, the hardening process is a 
chemical change which takes place in 
the cement when mixed with water 

Concrete floors, walks, pavements 
and similar large surfaces can be pro- 
tected by covering with moist earth, 
sand, or other moisture-retaining ma- 
terial as soon as the concrete has hard- 
ened sufficiently to permit doing so 
without marring the surface. This 
covering should be kept moist in warm 
weather by frequent sprinkling during 
a period of ten days or so. Walls or 
other sections which cannot conveni- 
ently be covered in the manner sug- 
gested can be protected by hanging 
moist canvas or burlap over them and 
wetting down the entire work often 
enough to keep it always moist for ten 
days after placing. During cold weather protection is equally important 
but the concrete need not be kept moist as evaporation is not so rapid. 




"Spading" of concrete in wall forms forces 
the coarse aggregate back from the face and 
produces a smooth surface on the finished wall. 



Concrete in Winter 

There is no difficulty in doing concrete work in cold weather if a few 
simple precautions are taken. Booklets giving directions for doing con- 
crete work in cold weather may be obtained free by addressing the 
Portland Cement Association. 
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Forms 

Forms or molds are the receptacles in which concrete is placed so that 
it will have the desired shape or outline when hardened. Forms are gen- 
erally constructed of wood and where a smooth surface finish is required, 
planed lumber is best. 

Finished concrete will have no smoother surface than your forms. 
Rough work forms can be made from rough lumber. For smooth finish 

work get good dressed 
lumber and use tongue 
and groove or shiplap 
so that the forms will 
be tight. Even for 
plain work, lumber 
that has been dressed 
at least on one side 
and on the edges is 
best because the 
boards will fit closely 
together and prevent 
leakage. 

Forms should be 
built up in sections or 
panels so constructed 
that they can be easily 
removed and used 
again or the lumber in 
them can be knocked 
down without injury 
and used in other work. 
Contractors often con- 
struct forms with speci- 
al double headed nails 
or screws instead of 
with the common wire 
nails. Forms should 
be so designed that 

The modem version of the old oaken bucket. The concrete platform 1 t 1 

is safe and helps to keep the water from becoming contaminated. tney Can De taKen 

down with the least 

amount of hammering, thus preventing possible injury to the concrete 
before it has thoroughly hardened. A steel stripping bar, obtainable at 
hardware stores or contractors' supply houses, is a useful tool for strip- 
ping wood forms from the finished concrete. 

For foundation work below ground level, forms will not be necessary if 
the earth is so firm that the sides of the excavation will stand without 
caving. When placing and tamping the concrete, however, care must be 
taken not to knock down the earth into the concrete, as this would cause 
weak and porous spots in the wall. 

To prevent adhesion of the concrete to the forms and make their removal 
easy, the forms should be well greased. Crude oil or soft soap is generally 
used for this purpose and is applied with a swab or whitewash brush. 
Whitewash is sometimes used as a substitute when oil or soap are not 
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available. Forms should be cleaned of all concrete adhering to them from 
previous use and should be again oiled before reusing. 

With ordinary skill in carpentry, anyone can make forms for common 
concrete construction, provided care is taken to build them strong and true. 
If properly designed, 
forms can be assem- 
bled in part by clamps 
and wedges, and only 
a few nails partly 
driven will be needed. 

After forms are 
made they should be 
set up perfectly plumb 
and well braced in 
position so as to with- 
stand the pressure and 
prevent bulging of the 
wet concrete while it 
is being tamped into 
place. Wood spacers should be used for walls to hold opposite form faces 
the correct distance apart, and wire ties passed through or around form 
studs and across the space between forms to tighten the forms against the 
spacers and hold them in true alignment so that the finished wall will be 
straight and even in thickness. 

Wire ties are tightened by twisting. Spacers must be removed as 
concreting progresses, as otherwise a permanent blemish in the wall will 
result. 




A concrete septic tank is good insurance against contamination of 
the home water supply. 





Hotbeds and cold frames 
when built of concrete 
are rotproof and perma- 
nent. The walls, six 
inches thick, project 
above the ground, twenty- 
inches on the north side 
and eight inches on the 
south side; and are car- 
ried to a depth of three 
feet. Well rotted man- 
ure is placed in the bot- 
tom of the excavated 
interior two feet deep 
end covered with an 
eight-inch top of rich soil, 
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A concrete block milk house protects the milk supply at the 
where it begins its journey to market. 



point 



Removal of Forms 

Forms must not be removed or "stripped" until the concrete has thor- 
oughly hardened. The time required cannot be definitely stated as so much 
depends on the nature 
of the work and 
local temperature and 
weather conditions. 

In summer weather 
wall forms can gener- 
ally be stripped after 
two days and in colder 
weather from four to 
seven days. Floors 
over basements, roofs 
and other parts should 
not be stripped in less 
than seven days in 
summer and fourteen 
days in colderweather. 
If the concrete is still 
soft or yielding it 
should on no account be stripped, and if it has frozen it must be left 
in the forms until it has thawed and then watched to see if it will 
harden properly. Heat hastens and cold delays the hardening of concrete. 
At a temperature of 80 degrees F. concrete hardens rapidly. At tempera- 
tures below this the rate of hardening decreases. When the temperature 
is around 50 degrees, the process of hardening is noticeably retarded and at 
the freezing point ceases. Under conditions favorable for hardening, 
concrete soon acquires sufficient strength to be safe against damage. The 
warmer it is kept the sooner will it reach this degree of hardness. 

Never remove forms until it is certain that the concrete has hardened. 

Frozen Concrete 

Many accidents are caused by mistaking frozen concrete for properly 

hardened concrete, 
because it may have 
the same "ring" when 
struck with a hammer. 
A reliable test for 
determining whether 
concrete is frozen in- 
stead of properly hard- 
ened is to apply hot 
water or steam to the 
surface. If frozen the 
concrete will soften, 
but if properly hard- 
ened it will remain 
hard and be unaffected 
by the steam or hot 

Concrete walks between farm buildings save labor outdoors and 

make easier the women's task of keeping the house clean. Water. 
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Inclined walks are sometimes built with corrugations. When concrete 
is the material used, the walk need never be replaced. 



Reinforced Concrete Requires Engineer to Design 

Reinforcement is the term used to describe the steel rods that are placed 
in the concrete to increase its tensile strength. Concrete is a material that, 
like stone, is strong in 
compression, that is, 
very strong in bearing 
loads that are placed 
directly upon it, but is 
relatively weak in 
tension, so steel rods 
or wires are placed in 
the concrete to in- 
crease its power to 
resist strains that tend 
to bend it or pull it 
apart. It is very im- 
portant that this steel 
reinforcement be 
placed in the correct 
position, that is, in 
that part of the con- 
crete mass where it will be most effective in resisting the tensile stresses. 
For example, in a concrete lintel or beam the reinforcement is placed near 
the lower side as that is the side which tends to pull apart when the beam is 
loaded. The reinforcement of fence posts, troughs and stock watering tanks 
is explained in subsequent paragraphs; but more important or elaborate 
structures such as floors above ground, beams, columns, retaining walls, silos 
and other buildings should be designed by an experienced engineer. 

Placing Reinforcement 

The steel reinforcement should be placed accurately in position before 
concrete is deposited in the forms and tied firmly in place by wire hoops or 
ties twisted around them. The steel reinforcement should be placed ac- 
curately in position and tied firmly in place by wire hoops or ties twisted 

around them before 
concrete is deposited 
in the forms. This 
will not only insure 
that maximum effi- 
ciency isobtained from 
the reinforcing metal, 
but makes possible the 
protection of the rein- 
forcement from cor- 
rosion by a thickness 
of concrete ample to 
keep out the moisture. 
A layer of concrete 
one to one and one- 
half inches thick is 

Concrete poultry houses keep hens comfortable and in good health . fT. i-li li 
and thereby make poultry raising profitable. SUlTlCient. 





Concrete refuse burners and garbage containers are sanitary conveniences that repay many times over 
the small effort required for their making. 
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Concrete W alks, Floors, and Pavement Construction 

The beginner need not hesitate to build concrete walks or floors, or do 
similar concrete work after he has carefully read the directions in this book- 
let. The principles 
which apply to the 
construction of a con- 
crete walk apply also 
to the construction of 
a floor, as a floor is in 
all essentials like a 
number of sidewalks 
placed side by side. 

Walks, floors and 
pavements should 
always rest on a good 
firm base. If the soil 
on which they are to 
be laid is well drained, 
the concrete can be 
placed directly on it 
after all loam, refuse, 
grass, roots and other perishable material have been removed and the area 
has been well compacted. If the soil is not well drained, a sub-base should 
be provided of well compacted, clean, coarse gravel or clean cinders. 

Usually, 2 by 4's securely staked in position are used as side forms for 
walk construction. Pavements are laid either as one-course construction 
or as two-course construction. One-course construction means that the full 
thickness of the walk or pavement is placed at one time, using one standard 
concrete mixture throughout. In two-course construction the pavement is 

laid in two courses, using a certain 




Concrete walks can be built by anyone who will follow carefully 
few simple instructions. 
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mixture for the base and another 
(usually a mortar) for the top or 
wearing surface. One-course con- 
struction is generally more satis- 
factory. 

Concrete walks and floors should 
be blocked off with partition strips 
and concrete placed for alternate 
slabs. After these have hardened 
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SECTION A-A 

A good chimney cap protects the whole chimney against deterioration. Anyone can build one of con- 
crete with the simple form shown here. 
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enough to be self-sustaining the cross strips can be removed and the 
intermediate slabs concreted. The concrete already in place serves as 
a form for the intermediate slabs. 

Thickness of walks may vary from 4 to 6 inches according to the service 
which they must render. If a pavement is to be used only as a walk, 4 
inches is generally thick enough; but if wagons are likely to drive over it, 6 
inches should be the minimum thickness. 

A concrete mixture composed of 1 sack of portland cement, 2 cubic feet 
of sand and 3 cubic feet of pebbles or broken stone is recommended for 
walks, floors and similar pavements. 

In mixing the correctly proportioned materials, enough water should 
be added to produce a concrete of pasty or jelly-like consistency so that 
it can be spread out in the forms and easily leveled with a strikeboard 
resting on the edge of the forms. This strikeboard should be passed across 
the forms with a saw-like motion, thus leveling the concrete and filling the 
hollows, and at the same time assisting to compact it. The walk should be 
finished with a wood float to produce an even, gritty surface. After the 
concrete has commenced to harden a cover of moist sand or earth about two 
inches thick should be thrown on and kept moist for ten days or so. At the 
end of this time the covering may be removed and the walk or floor put 
into use. 



Foundations 

Every building should have a strong, watertight, permanent, concrete 
foundation. This should extend down to firm bearing soil so that there will 




SECTION /?-/? 
Scok I'-I'O' 



Form for one-course concrete walk, showing use of strikeboard. 
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be no danger of settling of the structure it is to carry. The foundation 
should also extend below possible frost penetration to prevent upheaval 
due to frost action. 

If a foundation located in poorly drained soil is to form part of the 
enclosure of a basement or cellar a 1:2:3 concrete 
mixture is recommended to insure watertight con- 
struction. For most foundation work a 1:23^:4 or 
a 1:2^:5 mixture will be satisfactory. 

Construction Joints 

Any large piece of concrete work should, if pos- 
sible, be started early enough to insure its com- 
pletion the same day and thus avoid construction 
joints between one day's work and the next. If it 
is necessary to stop work on a wall or foundation 
before it is finished the concrete should be brought 
to a level in the forms and the surface prepared to 
receive the next day's work by placing pebbles 
projecting halfway out of the concrete or by 
roughening the surface with a trowel. This will Method of forming vertical 
make a better bond. Before concrete work is com- con * tructionjoint ' inw * U8 - 
menced the next day, the top surface of the hardened concrete must be 

cleaned. If too much 
water has been used a 
creamy scum will be 
found which must be 
cleaned off. Then coat 
the surfaces wi th a paste 
of cement and water 
just before new con- 
crete is applied. 

If a vertical joint 
is necessary a groove 
should be made by a 
stop board placed in the 
wall form and removed 
before the remainder of 
the concrete is placed, 
as shown above. 

Making Smooth 
Concrete JVall 
Surfaces 

If a very smooth 
surface is required on 
a concrete wall, it 
should be rubbed down 
as soon as the forms are 
removed with a carbo- 
rundum stone to remove 



Spacer for anchor bolf. 




Footing- 



A house is no better than its foundation. This sketch shows 
how to make the forms for a concrete foundation wall that is 
solid and permanent. 
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Concrete fixtures improve the appearance of 
any lawn. An old dishpan and a stovepipe 
served as molds for this neat bird bath. 



all "fins" and irregularities. Porous 
spots or "stone-pockets" should be 
filled with cement mortar, after which 
the wall should be painted with a 
"cement wash" (cement and water 
mixed to the consistency of thick 
cream) rubbed in with either carbo- 
rundum stone about the size of a com- 
mon brick or a brick made of cement 
and sand. This will produce a smooth 
surface of even color. 

Numerous methods are available 
whereby variations in the surface ap- 
pearance of concrete can easily be 
effected. For instance, simply break- 
ing up wall surfaces into panels is one 
good way of relieving monotony in 
broad surfaces. Color may be intro- 
duced into the concrete either in the 
form of colored aggregate or as an 
admixture of coloring material; care 
should be taken to make sure that the 
exact effect desired is obtained, a pre- 
liminary test being worth while. 

Then there may be mentioned the . _ 

almost infinite variety of surface textures available through the use of 
Portland cement stucco, a wall covering of remarkable beauty, yet of the 
highest effectiveness when properly applied. Stucco, an age old material, 
has been used in many forms, but not until portland cement was included 
as one of its ingredients did it acquire the solidity and permanence required 
for modern building construction. 

Concrete masonry logically takes its place as the ideal base for portland 
cement stucco, inasmuch as the same materials are used in both base and 
covering. It follows that their physical characteristics will be the same, 

which will obviate the difficulties in the way 
of unequal shrinkage and expansion which 
are encountered when stucco is applied to 
a different base. Moreover, the 
character of the texture of concrete 
masonry is such as to 
admit of the forma- 
tion of the most 
perfect bond be- 
tween the stucco 
and its base, a bond 
which is so strong 
that rupture will 
more likely occur 
at any other place 
than in the plane of 
contact. 




Safe, solid steps, with a 



non-slippery surface, are an improvement 
to any house. 
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Concrete Steps 

The first place in 
the house to wear out 
and decay is the flight 
of outside wooden 
steps. Concrete steps 
will last forever. 
Every house should 
have them. They 
are easily kept clean; 
they are rotproof 
and will never be- 
come slippery. 

Details of form 
construction of sim- 
ple concrete steps for 
the average home are 
shown in an accompanying illustration. Steps of this kind, resting on 
well compacted earth, require no reinforcement. Forms consist of planks 
held firmly in place by means of 1 by 4 crosspieces against the side walls, 
which are built first. To the planks 1 by 4's are nailed. The length of 
these pieces is such that they come within 2 inches of the treads. Cross- 
pieces, usually of 1-inch material and 8 inches wide, are nailed to these to 
make the riser forms. A 1:2:4 concrete mixture is recommended. 




In any location, concrete steps can be depended upon to give 
maximum service. 



Troughs, Tanks and Cisterns 

Concrete troughs, tanks and cisterns do not leak, last indefinitely, and 
are easy to keep clean. They will not rot, rust, warp or wear out. They are 
always ready for use. 

All receptacles for holding liquids must be watertight, therefore a 1 :2 :3 
concrete mixture is recommended for structures of this type. All tanks 
or troughs should be reinforced either with steel rods or wire mesh. Usually, 
M to ^g-inch steel 
rods are used. The 
number, size and 
spacing of rods is gov- 
erned by the size and 
shape of the tank; 
the larger the tank the 
more reinforcement is 
required. The illus- 
tration on page 22 
gives the proper 
amount of reinforce- 
ment for a tank of the 
dimensions shown. 

Small troughs like 
the one illustrated on 

page 23 Can be Cast Concrete basement steps are not hard to build by the use of the 
• j j simple forms shown in this sketch. The concrete in the steps should 

upside Clown on some nowhere be less than 6 inches thick. 
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level floor or platform. 
Forms for these handy 
troughs cost little and 
can be taken apart 
and used many times, 
making them valuable 
neighborhood prop- 
erty. 

The walls of the 
large watering tank, 
shown below, are tap- 
ered to relieve the wall 
from pressure of ice 
should the water 
freeze. On removal 
of forms the inside face 
is given a washof port- 
land cement and water mixed to the thickness of cream and applied with 
a brush to close all pores and insure a watertight job. 




Horses appreciate a cool drink from a clean concrete watering trough. 



Repairing Leaky Tanks 

Improper mixtures or incorrect construction methods may result in 
porous spots in the construction of concrete tanks through which contents 
leak. Such tanks may be repaired by giving the whole interior of the 
tank a cement plaster coat. If properly applied, this method should 
remedy the trouble. Preparatory to applying this plaster coat the surface 
to be treated should be thoroughly cleansed by scrubbing with a good 
stiff brush and water, or better still, washed with a solution of one part 
of commercial muriatic acid to three or four parts of water, allowing this 
to remain for a few moments and then thoroughly rinsing off the surface 
with clean water. The acid treatment removes the cement coating from 

the particles of sand 
and gravel, thus ex- 
posing clean surfaces 
to which the cement 
plaster will more read- 
ily adhere. 

The cleaned sur- 
face should be painted 
with a wash of cement 
and water mixed to the 
consistency of cream. 
This should be applied 
with an ordinary white- 
wash brush or broom 
just in advance of the 
plastering. Before it 
has commenced to 
harden, plastering 

Drawing showing method of constructing forms for a concrete „,„-»..,- r^'.^^A \n +Ln 
watering tank. IllUltar Iilixetl 111 lllc 




rods l£ inches 6port 
ood bent as sf>o*vn to 
extend vo m well 



CONCRETE AROUND THE HOME 



23 



proportion of one part cement to one and one-half or two parts of 
sand should be applied at once. The mixed mortar must be used 
within thirty minutes, as once it has commenced to harden it will be 
worthless. Mortar can be applied with a steel trowel, after which the 
surface should be worked thoroughly and as soon as possible with a 
wood float to make a dense, impervious coating. Final smoothing 
may be done with a steel trowel, but overtroweling should be carefully 
avoided as this will impair the quality of the coating by drawing a film of 
cement to the surface, thus robbing the mortar coat of uniform distribution 
of cement throughout. The surface of the plastering must be sprinkled 
with a fine spray an hour or two after it has begun to harden and protected 
from too rapid drying out by being kept wet for several days so that the 
plaster coating will harden thoroughly and uniformly. 




A portable concrete watering or feeding trough i3 handy and gives long service. This sketch shows 
details of forms for such a trough, and a sectional view of the finished trough in upright position. 



Concrete Fence Posts 

Concrete fence posts will not rot or burn. They are uniform in size and 
shape and are easily set and lined up. They are a paying investment on the 
farm and an adornment on the home grounds. 

Posts should be made of either a 1:2:3 or a 1:2:2 mixture of portland 
cement, sand and pebbles not more than ^£ inch in size or a 1:3 mixture of 
portland cement and sand. If the concrete is not dense and well made the 
steel reinforcement will not be properly protected. 

The correct location of reinforcement in posts is very important. Several 
types of posts with reinforcement are shown on page 25. The rods are located 
near each corner where the greatest tensile stresses occur and from to % 
inch from the surface to protect them against possible exposure. Reinforce- 



Concrete in the Playground 
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Concrete posts are unexcelled for grape vine supports. 



ment in the center of 
the post is useless. 
Quarter-inch round or 
square steel rods have 
proved most satisfac- 
tory for reinforcing 
line posts. 

A false impression 
entertained by some is 
that almost any kind 
of scrap wire, even 
barbed fence wire, will 
serve for reinforce- 
ment. Such wire is 
often so rusty or dirty 
that concrete will not 
stick to it and it is . . . 

therefore useless. Wire is also usually purchased in coils and is difficult 
to straighten so that it will stay in the proper place while placing concrete. 
Economy of time and much greater certainty of successful results follow 
the use of steel rods. 

Concrete is first placed about one inch deep in the molds Then two 
reinforcing rods are laid in the concrete, one in each corner about % inch 

from side and bottom. 
The mold is then filled 
with concrete to about 
Yl inch from the top and 
the other two reinforcing 
rods carefully embedded 
in it. The mold is then 
filled to the top and struck 
off and troweled. Con- 
crete should be "spaded" 
as described on page 10 
to insure dense, smooth 
surfaces on the posts. 

Posts should be pro- 
tected from sun and wind 
by a covering of straw or 
damp sand and kept 
moist for a week or ten 
days after removal from molds so that they will harden properly. 

Corner posts, mailbox posts and clothesline posts can be made in a 
similar manner. 




A gang mold in which sin concrete fence posts may be cast at one 
time. A 1 :2 :3 mixture of concrete should be used and the rein- 
forcement carefully placed. 








Cross-sections of common types of fence posts. The square or nearly square shapes are the most 
popular. The black dots are steel reinforcing rods placed to give the greatest strength. 
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Concrete Garages 

Concrete has be- 
come a very popular 
material for construct- 
ing garages on account 
of its firesafeness, 
attractiveness, and 
low cost of upkeep. A 
garage may be either 
of monolithic concrete 
or of concrete block 
construction. Draw- 
ings for a single car 
concrete garage are 
shown below. For a 
single car garage an 
inside width of 12 feet 
has been found very 
satisfactory and for a 
two-car garage 20 or 22 feet. A length of less than 20 feet is seldom 
advisable. For larger cars 22 feet is better. These dimensions will 
allow plenty of working space around the car and provide room for a 
small work bench, closets and shelves for car accessories at one end. 




A concrete block garage safeguards your car investment and 
increases the enjoyment of ownership. 




Floor plan and details of simple, one-car concrete block earage like the one shown 
at the top of this page. 
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This concrete block structure makes a safe, dry, lasting shelter for 
the farm lighting plant. 



Concrete Block, Tile 
and Brick 

Concrete block, tile 
and brick are fire re- 
sistive, are easily and 
economically laid and 
make buildings that 
will need no painting 
or repairing. These 
building units are suit- 
able for all types of 
city and rural struc- 
tures. Houses, garages, 
barns, poultry houses, 
and ice houses are but 
a few of the structures 
in which they are successfully used. Well equipped plants for making 
these units are located in most communities. As the equipment necessary 
to make and cure good products is usually more expensive than the 
average individual can afford to buy, it is better for him to buy his 
concrete building block, brick and tile from a plant than to attempt to 
make them himself. 

Concrete block are made in a number of sizes, the 8 by 8 by 16-inch and 
8 by 8 by 24-inch sizes being used most extensively. Smaller units called 
building tile are usually made in two sizes, S by 8 by 12-inch and 8 by 12 
by 12-inch. Concrete brick are the same size as clay brick. 

Concrete building units should be moistened before laying by sprinkling 
with a hose. This wetting is necessary to prevent the dry block from 
absorbing the water from the fresh mortar and thereby interfering with the 
chemical process involved in the hardening of the mortar. 

Mortar joints should average from M inch to Y% inch in thickness. To 
get a tight, strong, vertical joint, mortar should be applied with force and 

both ends of the block 
should be "buttered." 
As the horizontal or 
bed joints must carry 
the weight of the wall, 
the supporting sec- 
tions should be well 
covered with mortar. 

Portland cement 
mortar should be used 
for laying concrete 
units. It should be 
mixed in the propor- 
tion of one sack of 
Portland cement to 
two cubic feet of 

Any housewife would appreciate a clean, cool, concrete spring house i 1 1 a A<*A 

in which to keep her food supplies fresh. U e d n , well grdUCU 
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sand. Hydrated lime is sometimes added to the mortar to make it "work" 
easier. It should never be used in excess of ten per cent by volume of the 
cement used. The use of more lime than this amount will weaken the 
mortar. 




It is not difficult to place a concrete block foundation under a building the sills of which have rotted 
away. Old buildings may be given a new lease of life with new walls of concrete block. 



Other Concrete Work 

It is impossible, within the limited space of this booklet, to describe 
in detail the hundreds of uses to which concrete may be put in making per- 
manent improvements around the home. A few of the many common 
uses of concrete are listed on page 3. These naturally suggest other and 
similar uses. 

It is not only in new construction that the use of concrete is advantageous; 
it does just as effectively in repair work on structures already built, and in 
the replacement of parts especially subject to wear and decay. Due to the 
simplicity of the work involved in making and placing concrete, the expense 
of such repairing and replacement is only nominal; the home owner can 
readily supply the labor, while the materials necessary are available every- 
where. Repairs made with concrete need never be made again. 

Remember that the principles of good concrete construction are the 
same for all kinds of concrete work. Do not fail to read this booklet 
carefully; then save it for future reference. 
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Booklets that ex- 
plain and illustrate 
almost every use of 
concrete from the 
smallest farm or home 
improvement to the 
modern concrete fac- 
tory or office building 
are published by the 
Portland Cement 
Association. Copies 
of booklets on any 
phase of concrete 
construction in which 
the reader is interested 
may be obtained free 
by addressing the 
Portland Cement 
Association, 111 West 
Washington Street, 
Chicago. More de- 
tailed information on 
the many uses and 
proper methods of 
making concrete may 
also be obtained in 
the same manner. It is hardly likely that you will ever have any building 
problem that cannot be satisfactorily met by the proper use of concrete. 
The great popularity of concrete as a structural material is due 

largely to the facility 
with which it may 
be manipulated. 
Great skill is not nec- 
essary; any one 
who can handle the 
simplest tools can 
set up the forms and 
can use a shovel in 
mixing the materials 
together. The prin- 
ciples of good con- 
struction are very 
simple and easily 
followed; the aver- 
age layman who 
observes these princi- 
ples is assured of suc- 

The lawn can be kept in good condition with the use of a home-made cess f u l results, 
concrete lawn roller. 



The dollars you invest in a concrete cistern will bring you genuine 
satisfaction in a supply of clean, soft water. 
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Storage cellars of concrete solve the problem of keeping fruits and 
vegetables in good condition. 



How to Figure Amount of Cement and Aggregates to Be Used 

The table on the opposite page can be readily used for figuring the amount of material 
that is needed for any concrete structure. Suppose, for example, that we want to build a 
walk 50 feet long, S feet 
wide and 5 inches thick, 
using a 1:2:3 concrete mix- 
ture. 50 x 5 = 250 square 
feet of surface. 

In the left-hand column 
of the table we find under 
thickness: "5". Directly 
across the page to the right 
in the column headed 1:2:3 
we find that it requires 108 
sacks of portland cement, 
216 cubic feet of sand and 
322 cubic feet of pebbles 
to make 1,000 square feet 
of sidewalk 5 inches thick. 

As the area of the side- 
walk is but X of 1,000 it will 
require but l /i this quantity 
of materials to build it. 
Therefore 

108 x M = 27 sacks of portland cement. 

216 x M = 54 cubic feet of sand. 

322 x M = 80J^ cubic feet of pebbles. 
As another example, suppose that it is desired to estimate the material for a wall 4 feet 
high, 125 feet long and ten inches thick, using a 1:23^:4 mixture for the concrete. 
4 x 125 = 500 square feet of surface in the wall. 

In the line for a 10-inch wall under the column for a 1:2)^:4 mixture we find the fol- 
lowing quantities: cement, 172; fine aggregate, 430; coarse aggregate, 686. 

The table gives quantities for 1,000 square feet of surface. Our wall has only half that 
much— 500 square feet. Taking half of the quantities shown we have for our wall: cement, 
86 cubic feet (86 sacks); fine aggregate, 215 cubic feet; coarse aggregate, 343 cubic feet. 

To illustrate the use of the figures for a two part mixture, let us assume that a plaster 
coat \i inch thick is to be applied to the wall above and that it is to be of a 1:3 mixture. 

The amount of materials for a mortar layer of such requirements is 15 sacks of cement 
and 44 cubic feet of sand for a surface area of 1,000 square feet. Since the surface area of 
the wall has already been found to be only 500 square feet, we shall need only half the amount 
of materials indicated, or 7 l A sacks of cement and 22 cubic feet of sand. 

Sometimes it may be necessary to estimate either the surface area or the average thick- 
ness of a particular construction job; but if this estimate be carefully made, 

the results of calculations 
will be reasonably accurate, 
probably within the toler- 
ance limitations of figures 
in the table itself. 

It must be understood 
that the table represents 
quantities that are only 
approximate, that the exact 
quantities cannot be calcu- 
lated, inasmuch as aggre- 
gates vary materially in 
character and grading. The 
quantities given, however, 
are sufficiently close to form 
a fairly accurate guide in 
Interior of storage cellar, showing arrangement of shelves. buying. 
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